Biosensor for on-line measurement of bovine progesterone during milking.
Reproductive management is a major financial concern of the dairy industry, with missed estrus detection a main cause of lost income. A biosensor was developed for on-line measurement of progesterone in bovine milk and detection of estrus. The biosensor used an enzyme immunoassay format for molecular recognition, which was developed to run in approximately eight minutes. The sensor was designed to operate on-line in a dairy parlor using microinjection pumps and valves for fluid transport, fiber optics and photodiodes for light measurement, and a control computer for sequencing. Calibration showed a dynamic response between 0.1 and 5 ng/ml progesterone in milk. The reusability of the test well was evaluated. Thiocyanate (0.5 M, pH 5.1) quickly regenerated the antibody surface while maintaining antibody activity for 15-20 cycles, but noise from the residual enzyme limited reusability.